more normal brain to surgery related trauma, while endoscopic surgery carries a greater risk of incomplete removal. We are describing a modified surgical technique that combines the positive attributes of being minimalistic while retaining the effectiveness of microsurgery.
Introduction
Colloid cysts are benign space-occupying lesions that account for 0.5-1.0% of brain tumors and arise from the velum interpositum or the choroid plexus of the third ventricle. [1] [2] [3] These lesions are able to produce symptomatic obstruction of the foramina of monro with resultant hydrocephalus and nonlocalizing symptoms. [1, [4] [5] [6] [7] [8] [9] Although since long, it has been recognized that a total removal should be the goal of surgery [10] the optimal surgical management of colloid cysts continues to be a matter of debate. [11] Microsurgical excision exposures two patients navigation was needed to access normal sized ventricles. Noncontrast computed tomography head was done in all the patients on the first postoperative day and MRI after 3-6 month of surgery.
Technical detail
The patient was kept supine with the head positioned neutrally in the sagittal plane and neck flexed at 20°. All the patients were loaded with standard doses of phenytoin or sodium valproate and continued on maintenance doses for 3-6 month. If the patient was on preoperative EVD, it was blocked 6-8 h prior to surgery. A 2.5 cm diameter frontal craniotomy was made 3 cm anterior to the coronal suture in the midpupillary line. The craniotomy was made either on the nondominant side or in cases of asymmetric ventriculomegaly, on the side of the larger ventricle. Dural hitch stitches were taken, and dura opened in a cruciate manner. The point of entry was selected away from any major cortical vein. The tube of a 5 ml plastic syringe having an external diameter of 13 mm and an internal diameter of 12.6 mm was cut toward the nozzle end to the appropriate length depending upon the cortical thickness measured on the preoperative MRI [ Figure 1 ]. The syringe was put over a closely fitting teflon trochar and guided into the frontal horn. The hub of the tube prevented the tube from slipping into the ventricle. Where a small ventricle was encountered, image guidance was used (Brainlab neuro-navigation system). The tracking attachment was fixed to the trochar which was then registered for navigation. Operating microscope was brought in place. The ventricle was emptied of cerebrospinal fluid (CSF). A 5 mm interventriculostomy was routinely performed for improving visibility as well as preventing ipsilateral hydrocephalus in advent of scarring at the formaen of monro. The instruments used included no 1 and 2 angled suction cannula, a 12 cm long and 1 mm tipped bipolar cautery, bayonet dissectors and pistol grip fine scissors. The foramen of monro and colloid cyst was visualized. The end of a lumbar puncture needle was used to puncture the cyst wall. The opening was further widened with scissors and the contents emptied. Cyst was then dissected using sharp dissection and bipolar cautery in the usual bimanual manner. Frequently the part of the cyst densely adherent to the third-ventricle roof was managed by coagulating the cyst wall. After excising the cyst the field was thoroughly irrigated, and the port withdrawn slowly to visualize and secure any bleeding point along the tract. Dura was closed primarily, the bone position with miniplates and skin approximated in two layers. The preoperative EVD if present was removed in all cases.
Results
The average operative time was around 90 min with maximum of 120 min. All the patients were kept overnight in the Intensive Care Unit and discharged on postoperative day 2-4. Intraoperatively gross total tumor excision was achieved in all the patients. This included the patients where the cyst was densely adherent to the roof of the third ventricle where the cyst was managed by bipolar coagulation. All of the 20 patients who were operated by this new technique had no residual disease on postoperative MRI after 3-6 month. All the patients showed a reduction of the size of ventricles on post-operative imaging [ Figure 2 ]. Three patients presented to us with altered sensorium or unconsciousness, in these patients EVD was placed on an emergency basis, and all these patients showed improvement in sensorium after CSF diversion. EVD removal following cyst removal did not cause any problem in the postoperative period. None of the patients had seizures preoperatively or postoperatively and in all cases antiepileptic medication could be stopped after 3-6 month of surgery. Two patients had short-term memory impairment which returned to near normal by 1-year following surgery.
Discussion
Colloid cyst of the third ventricle is a relatively rare benign intracranial tumor. [5, 11, 12] Early detection and total excision of symptomatic lesions is the mainstay of treatment [5, [11] [12] [13] [14] as it carries an excellent prognosis with low risk of recurrence after radical resection. [5] Their deep midline location makes surgical approach to the colloid cysts challenging. [5, 11, 15, 16] The larger amount of exposed brain carries with it an increased risk of postoperative morbidity. On the other hand, endoscopy offers superior visualization, [17] [18] [19] which coupled with reduced retraction translates to a reduced potential for injury to the brain. Grondin et al. [20] reviewed the literature since 1980 comparing the outcome results of both approaches. A total of 1039 individual cases, including their own series were reviewed in the study. They found that the incidences of major and minor complications were more in microsurgically treated patients. There was a combined complication rate of 32.2% in the microsurgical group and 8.3% in the endoscopic group which was found to be statistically significant. This maintained statistical significance when classifying complications as major and minor. There was a 3.0% peri-operative mortality associated with microsurgical resection, compared to no deaths in the endoscopic group. There were, however, two features that were more favorable in the microsurgically treated patients. There was a significantly higher rate of gross total resection in the microsurgical group compared with the endoscopic group (96% vs. 87%). Furthermore, the reported recurrence rate was higher in the endoscopic group than in the microsurgical group (3.3% vs. 0.6%). Grondin et al. [20] from the review estimated 3-4% recurrence for endoscopically treated group with a mean time of recurrence of around 5 years. They also found shunt dependency in 1.9% of endoscopically treated and 6.4% of microsurgically treated group.
Operative time and length of hospital stay also have been shown to be significantly reduced with endoscopic approach. [12, 20, 21] Grondin et al. [20] in their own series of endoscopically treated patients, the average operative time was 104 min and length of hospital stay was 3.8 days. In King et al. [22] series the average operating time was 94 min, and average total hospital stay was 2.3 days. The advantages of endoscopic surgery in terms of less operative time, short duration of hospital stay, less morbidity and fewer complications, all were achieved by our technique. The average operative time in our technique was 90 min, and average hospital stay was 3.9 days which comparable with the endoscopic surgery results. There were no complications or any postoperative morbidity. The advantages of open microsurgical excision were also achieved in our technique in terms of gross total excision. Endoscopic excision of third ventricular colloid cysts is safe, effective and leads to fewer complications than an open, microsurgical approach and can be recommended as an alternative to open microsurgery. [12, 23] To our knowledge the port diameter is the smallest described for microsurgery. The use of this syringe port technique allows the surgeon to use both hands simultaneously. Wider corridor for working makes maneuverability of two surgical instruments simultaneously feasible. In association to that, the port can itself be toggled a bit in all directions according to the need. The use of a 4 mm endoscope through a similar size port severely constrains the movements of instruments. The use of a port in small size ventricle has not been a difficulty in the era of neuro-navigation.
Conclusion
A volume of 5 ml plastic syringe port technique decreases the operative morbidity and operative time because of the smaller craniotomy, less tissue dissection and elimination of retraction to the brain. The wider corridor of working makes the simultaneously maneuverability of two surgical instruments feasible enhancing safety and completeness of excision. 
